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(57)Abstract: 

PURPOSE: lb suppress the output reduction of 
a high frequency ampUfying module and to 
make this module low-noise and oscillationless. 
CONSTITUTION: A micro strip line substrate 2 
ij is fixed to the main face of a radiation plate 1, 
and a metallic conductive case 11 covers the 
21 micro strip line substrate 2 and is attached to 
^^^^^^^^ ^^ the radiation plate 1. A ground layer 4 is 
provided throughout the surface, which is 
brought into contact with the radiation plate 1, 
of the micro strip line substrate 2. A resin 12 as 
a dielectric is charged in the hollow part formed 
by the micro strip line substrate 2 and the case 
11 without spaces. Electromagnetic waves 
which fly out from the surface of the micro strip line to the space in a conventional 
device are difficult to fly out because the micro strip line is covered with the resin 12, 
and the output reduction is prevented, and noise and oscillation are reduced. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]About the high frequency amplification module which has a 
microstrip line, this invention is art effective in optimization of the characteristic of a 
high frequency amplification module, and high-stability-izing (a low noise and 
oscillation loess), for example, is applied to the power amplifier module for car 
telephones, and relates to effective art. 
[0002] 

[Description of the Prior Art] As an amplifying circuit of a car telephone, the 
high-frequency-power MOSFET module (high frequency amplification module) is 
known, for example as indicated in the Hitachi, Ltd. semiconductor operation division 
production engineering division issue "gain (GAIN)" September, 1988 items P23-P25. 
This high frequency amplification module includes power metal-oxide semiconductor 
field effect transistor in three steps, and is aiming at improvement in an output. 
[0003] On the other hand, the shield is indicated to issue, and P42 and P43 on Japan 
Broadcast Publishing issue "design [ of a high frequency circuit ] and mounting" October 
20, Showa 62. This literature "if many distributed constant circuits are formed on the 
same substrate, for a certain reason, the case where it is necessary to shield in each 
circuit will also produce that of which an electric field tends to jump out besides a 
substrate depending on a circuit. In this case, in the circuits (circuit containing a 
half-wave length microstrip line resonator) of which an electric field tends to jump out 
out of a substrate, a transmission characteristic may change with a shielding case, in an 
amplifying circuit, it is about the case where consistency cannot be taken to frequency 
all over the districts, and with the frequency band which cannot take consistency, since 



3 



an electric field becomes easy to jump out besides a substrate, the amplifying circuit 
within a shielding case may oscillate by attaching a shielding case. " - the purport 
statement is carried out. The purport [ "the electric field emitted to space is shut up in a 
case, and is considered that an output is returned to an input part" ] statement of 
oscillating, when a shielding case is put in an amplifying circuit is carried out as a 
reason for an oscillation at this literature. And the art which sticks a wave absorber 
(board of a ferrite) inside the portion equivalent to the top plate of said shielding case as 
a measure which deters the oscillation of a high frequency amplifying circuit is 
indicated by this literature. 

[0004] If the conventional high frequency amplification module shows the outline, it has 
structure like diTiwing..5. That is, the high frequency amplification module consists of 
the resin case 3 which covered the heat sink 1, the microstrip line board 2 soldered to 
the principal surface of this heat sink 1, and said microstrip line board 2, and was fixed 
to said heat sink 1. While the ground layer 4 is formed in the whole region covering the 
field where said microstrip line board 2 contacts the heat sink 1, the microstrip line 5 is 
formed in the principal surface. Although the microstrip line 5 serves as a detailed and 
complicated pattern, explanation is simplified the expedient upper and it is shown. And 
although a graphic display is not carried out to the prescribed part of these microstrip 
lines 5, passive components, such as active devices, such as IC, a chip resistor, a chip 
capacitor, are carried. 

[0005] If it is in such a high frequency amplification module, the electromagnetic waves 
emitted from the surface of the microstrip line 5 will fly in the hollow within the resin 
case 3, power loss arises or a noise and an abnormal oscillation arise as indicated also in 
said literature. Although a shield plate is attached in many cases at the time of 
mounting performed in a customer side, module characteristics will be changed by 
shield plate attachment in this case. 

[0006] The purpose of this invention is to provide the high frequency amplification 
module which can attain reduction of path loss. 

[0007] Other purposes of this invention are to provide the high frequency amplification 
module whose characteristics, such as a low noise and oscillation loess, were stable. The 
other purposes and the new feature will become clear from description and the 
accompanying drawing of this specification along [ said ] this invention. 
[0008] 

[Means for Solving the Problem]That is, while a high frequency amplification module of 
this invention fixes a microstrip line board to the principal surface of a heat sink, a 
conductive case which covers said microstrip line board and becomes a heat sink from 
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metal is attached. A field which touches a heat sink of said microstrip line board is 
covered in the whole region, and a ground layer is provided. Hollow sections formed in 
said microstrip line board and a case are filled up with resin as a dielectric without a 
crevice. 
[0009] 

[Function] If it is in the high frequency amplification module of this invention as 
mentioned above, The microstrip line provided in the principal surface of the microstrip 
line board, Since it has the structure where the ground in a ground layer and a case is 
established in the dividing and outside with the dielectric which consists the upper and 
lower sides of resin or a microstrip line board, microstrip line structure serves as a 
balanced type. Therefore, while the electromagnetic waves which jump out of a 
microstrip line decrease and a loss loss is reduced, noise generating and an oscillation 
become difficult to break out. As for a microstrip line, since the ground of the 
up-and-down flank is carried out, a shielding effect becomes high, the noise oscillation 
to the exterior is also suppressed, and a high frequency amplification module is 
stabilized. Even if it attaches a shield plate, the characteristic fluctuation of a high 
frequency amplification module stops arising, while it becomes unnecessary to attach a 
shield plate at the time of mounting, since the shielding effect is high, if it is in the high 
frequency amplification module of this invention. 
[0010] 

[Example] Similarly the perspective view and drawing 3 in which the typical sectional 
view and drawiiig _2 in which the important section of the high frequency amplification 
module according [ drawing l j to one example of this invention is shown are the same, 
and the appearance of a high frequency amplification module is shown are a 
representative circuit schematic of a high frequency amplification module. The heat 
sink 1 which consists of thermally conductive good metal, such as copper, as the high 
frequency amplification module of this example is shown in d:!Z<^„willg^„lj The microstrip 
line board 2 fixed to the principal surface of this heat sink 1 via the jointing material 
which Hitoshi Handa does not illustrate. It consists of the metal cases 11 which fit into 
the mounting frame 10 of the principal surface of said heat sink 1, and cover said 
microstrip line board 2, and the resin 12 which consists of a dielectric which fills the 
space in the case 11. 

[00 11] Said microstrip line board 2 has the microstrip line 5 in the principal surface 
(upper surface), and has the ground layer 4 provided in the whole region in the rear face 
(undersurface) while it consists of ceramic plates etc. Although said microstrip line 5 is 
carrying out the detailed and complicated pattern actually, by a diagram, it simplifies 
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and only a part is shown. Although a graphic display is not carried out, it is connected 
and passive components, such as active devices, such as IC, a chip resistor, a chip 
capacitor, are carried in these microstrip lines 5. For example, the high frequency 
amplification module which is the actual this invention article, i.e., the high frequency 
amplification module for car telephones, (power amplifier module) serves as flat-box 
type appearance as shown in drawing:.2. And from the flank of the case 11, the lead 13 of 
four has projected in parallel. Said lead 13 serves as the input terminal (Pin), a gain 
control terminal (Vapc), a power supply terminal (Vdd), and an output terminal (Pout) 
from the left toward the right. And this power amplifier module amplifies by arranging 
the three power metal-oxide semiconductor field effect transistor 15, 16, and 17 in three 
steps, as shown in drawing.3. In this circuit, 19 is a capacitor. 

[0012] It has the projected rim 20 so that said case 11 may meet inner circumference at 
the inner periphery lower part, and this projected rim 20 fits into the slot 21 established 
in the periphery of said mounting frame 10. Although a place in particular is not limited, 
the resin inlet 22 is established in the upper surface of said case 11, and it fills up with 
the resin 12 in a case from this resin inlet 22. As for the resin 12, an epoxy resin etc. are 
chosen. The microstrip line 5 serves as structure covered with a dielectric in the lower 
part and upper part, and serves as a coaxial cable and the same quasi-equilibrium type 
strip line structure as abbreviation. Therefore, what is necessary is just to also choose 
the thickness of resin, while choosing resin with the desired dielectric constant epsilon 
in the resin 12 which is wearing the principal surface of the microstrip line board 2, in 
order to obtain the desired microstrip line characteristic. 
[0013] 

[Effect of the Invention] (l) If it is in the high frequency amplification module of this 

invention. While a ground layer is provided in the rear face of a microstrip line board, as 
for the principal surface side in which a microstrip line is provided, the case used as 
said ground layer and same electric potential is formed in the dividing and outside 
surface by resin which is a dielectric. As a result, the effect that the electromagnetic 
waves oscillated from the surface of a microstrip line become difficult to fly is acquired. 
[0014] (2) The effect that the loss decreasing rate of an output becomes low by the above 
(1) since electromagnetic waves become difficult for the high frequency amplification 
module of this invention to fly from a microstrip line is acquired. 

[0015](3) The effect that its characteristic is stable by the above (l) since 
electromagnetic waves become difficult to fly from a microstrip line and the high 
frequency amplification module of this invention can press down generating and the 
self-oscillation of a noise low is acquired. 
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[0016](4) Since, as for the high frequency amplification module of this invention, a heat 
sink and a case are formed with metal and these are in switch-on, the effect that it 
becomes the structure where the whole was shielded and mounting work becomes do 
not need to attach a shield at the time of mounting and easy is acquired. 
[00 17] (5) The effect that it is uninfluential and change does not arise in the 
characteristic by the above (4) even if the high frequency amplification module of this 
invention attaches a shield plate at the time of mounting is acquired. 
[0018](6) Since the principal surface side of a microstrip line board is covered by resin 
whose dielectric constant is higher than air and the interval of the microstrip line board 
principal surface and a case can be narrowed if it is in the high frequency amplification 
module of this invention, the effect that slimming down can be attained is acquired. 
[0019] (7) The above (l) The synergistic effect that the small high frequency 
amplification module in which the characteristic is stabilized and the characteristic is 
not changed in mounting can be provided by - (6) according to this invention is acquired. 
[00 20] Although the invention made by this invention person above was concretely 
explained based on the example, That it can change variously in the range which this 
invention is not limited to the above-mentioned example, and does not deviate from the 
gist, [ needless to say ] For example, if it is considered as the structure which can choose 
the mounting height of the case 11 by establishing the slot 21 in three steps [ the 
periphery of the mounting frame 10 ] as shown in drawing. 4, choosing these slots, and 
making the projected rim 20 of the inner periphery lower part of the case 11 fit in. The 
thickness of the resin with which it is filled up in the case 11 can be chosen now. And 
impedance can be enlarged by thickening thickness of resin. 

[0021] Although the above explanation explained the case where the invention mainly 
made by this invention person was applied to the production technology of the high 
frequency amplification module which is a field of the invention used as the background, 
it is not limited to it and can apply to the production technology of a hybrid integrated 
circuit device, etc., for example. This invention is applicable to manufacture of the 
semiconductor device which has a microstrip line at least. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ijit is a typical sectional view showing the important section of the high 
frequency amplification module by one example of this invention. 

lDrawing..2lIt is a perspective view showing the appearance of the high frequency 
amplification module by this invention. 

[Drawing 3] It is a representative circuit schematic of the high frequency amplification 

module by this invention. 

jDrawiiJjj: 4jlt is a typical sectional view showing the important section of the high 

frequency amplification module by other examples of this invention. 

lr&£L'^^^.y;ks:...olIt is a typical sectional view showing the important section of the 

conventional high frequency amplification module. 

[Description of Notations] 

1 -- A heat sink, 2 -- A microstrip line board, 3 -- Resin case, 4 [ -- A case, 12 / -- Resin, 13 
/ -- A lead, 15 16, 17 / Power metal-oxide semiconductor field effect transistor, 19 / -- A 
capacitor, 20 / - A projected rim, 21 / - A slot, 22 / - Resin inlet. ] - A ground layer, 5 - A 
microstrip line, 10 - A mounting frame, 11 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim llAmicrostrip substrate which has a microstrip line in the principal surface and 
has a ground layer at the rear face. 

A case attached so that the principal surface side of this microstrip substrate might be 
covered. 

While it is the high frequency amplification module provided with the above and said 
case comprises a conductor, space covered in the principal surface and a case of said 
microstrip substrate is full of a dielectric. 



[Translation done.] 
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